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Summary:  

The Thesis discusses the vegetation on the building envelope that can be used to 

improve the thermal performance of school buildings, especially within the classroom. 

The research discussed the concept of vegetated roofs and walls systems in general and 

the suitable plants to be used in Egypt, studied and analyzed the previous field of 

experiments and case studies that studied the same ideas and applications, and studied 

the international and local green rating systems for the use of plants on building 

envelopes, studied the school building design approaches and especially governmental  

schools in Egypt. Finally, through the experimental phase, the impact of installing 

vegetated roofs and walls systems using the Design Builder simulation program. The 

model of the school building is oriented to different orientations, by changing the type 

of plant, and the distance between it and the building. To achieve the highest efficiency 

of the thermal performance of the building and access to a methodology for improving 

the thermal performance, then conclusions and recommendations that showed the role 

of vegetating the building envelope in improving the highest efficiency of the thermal 

performance of the School buildings. 

 

 

 



 



 

i 
 

Disclaimer 

I hereby declare that this thesis is my own original work and that no part of it has 

been submitted for a degree qualification at any other university or institute. 

I further declare that I have appropriately acknowledged all sources used and have 

cited them in the references section. 

  

Name:  Shereen Mohamed Mahmoud Eweda  Date:  

 

Signature: 

  



 



 

ii 
 

Dedication 

It is personally dedicated to my mother's soul Laila Moharram, who gave me her 

love, concern, and knowledge to complete my work. also, I dedicated to my father 

Mohamed Eweda who always encourages me, my husband Mostafa, my sister Nehad 

and my brother Ahmed. Also to my lovely two daughters. 

  



 



 

iii 
 

Acknowledgments 

First of all, I am very grateful and thankful to Allah (GOD) who gave me the 

power and ability to continue, moving forward and enhanced my life with such 

beautiful people. I would like to very much thank my supervisors, Dr. Ahmed Abdin 

and Dr Ayman Hassan for their great support, guidance, knowledge, encouragement, 

understanding, time, and efforts. They have taught me the true meaning of leadership 

and deepened my intellectual thinking. Without their support, this work would have 

never been possible. 

I especially thank my beloved husband Mostafa Momen for his love, patience, 

support, understanding, and encouragement. I am thankful and I know that no matter 

what say won't be enough. I am also condemned with a lot of thanks and gratitude for 

my 2 daughters Tasneem and Laila who gave me the taste of life also i apologies for 

them for the hard times, and the many times I have been busy and stressed, or just 

unavailable for play.  

Special thanks to my parents, Mohamed Eweda and Laila Moharram who passed 

away without seeing my work finished. I really proud to have them in my life, and 

thankful for the huge amount of support, love, and prayers they have given me, and for 

providing me with all the emotional and physical help I needed.  

Many thanks go to my mother and father in law, Nagi shokri and Fatma Emara for 

their prayers and encouragement.  

A lot of thanks also to my sister Nehad Eweda, and brother Ahmed Eweda, brother 

and sister in law for their great help, encouragement, and support. Many thanks also go 

to my big family and all of my friends for their prayers and encouragement. 

  



 



 

iv 
 

Table of Contents 

DISCLAIMER ................................................................................................................ I 

DEDICATION ............................................................................................................... II 

ACKNOWLEDGMENTS .......................................................................................... III 

TABLE OF CONTENTS .............................................................................................IV 

LIST OF TABLES ..................................................................................................... VII 

LIST OF FIGURES ................................................................................................. VIII 

ABSTRACT ................................................................................................................ XV 

CHAPTER 1 INTRODUCTION TO IMPROVING THERMAL 

PERFORMANCE OF BUILDINGS ............................................................................ 1 

1.1. INTRODUCTION .......................................................................................... 1 

1.2. PROBLEM STATEMENT .............................................................................. 2 

1.3. RESEARCH OBJECTIVES ............................................................................. 2 

1.4. HYPOTHESIS .............................................................................................. 3 

1.5. RESEARCH METHODOLOGY ....................................................................... 3 

1.5.1. Deductive Approach ................................................................................... 3 
1.5.1.1. Literature Review ........................................................................................................ 3 
1.5.1.2. Integrated framework Development ............................................................................ 4 

1.5.2. Analytical Approach .................................................................................. 4 

1.5.3. Experimental phase .................................................................................... 4 

1.5.4. Inductive Approach .................................................................................... 4 

1.6. RESEARCH DELIMITATIONS ....................................................................... 6 

1.6.1. Research Organization ............................................................................... 6 

CHAPTER 2 :THERMAL PERFORMANCE AND SCHOOL BUILDINGS ......... 8 

2.1. INTRODUCTION .......................................................................................... 8 

2.1.1. Introduction to school building envelope ................................................... 8 

2.1.2. Factors affecting thermal performance of School Buildings ...................... 8 

2.1.3. Measuring tools for building envelope ....................................................... 9 

2.2. INTEGRATION BETWEEN LANDSCAPE AND ARCHITECTURE ........................ 9 

2.3. ENVIRONMENTAL PROBLEMS AND SUSTAINABILITY ................................. 9 

2.3.1. Urban Heat Island Effect ............................................................................ 9 

2.3.2. Sustainability ............................................................................................ 10 

2.3.3. Leaf Area Index (LAI) ............................................................................. 11 

2.4. THE PRECEDENTS IN VEGETATING THE BUILDING ENVELOPE ................. 11 

2.4.1. Evolution of Vegetated Roof Systems ..................................................... 12 
2.4.1.1. Economic benefits ..................................................................................................... 13 
2.4.1.2. Amenity and aesthetic benefits .................................................................................. 13 
2.4.1.3. Environmental benefits .............................................................................................. 13 
2.4.1.4. Types of Vegetated (green) Roofs ............................................................................. 14 
2.4.1.5. Basic Design Parameters ........................................................................................... 19 


